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reserves, though he would do everything in his 
power to discourage the needless killing of any 
beast, bird, reptile, or even insect that was not 
-markedly harmful to the interests of man. Creatures 
of extraordinary beauty or interest, like the tiger, 
lion, moose, or elephant, should be allowed consider¬ 
able latitude, and the State should compensate the 
cultivator or the passing tourist for annoyance be¬ 
cause of the general interest felt by the community in 
the splendid development of these remarkable 
mammals, 

The writer of this review deeply regrets that no 
efficient steps have been taken to create on a small 
scale national parks within the limits of Great Britain 
and Ireland for the preservation of wild life under 
wild conditions. He pointed out several years ago 
how admirably adapted for such a purpose is Achill 
Island, off the west coast of Ireland, a place which 
is fortunately still a refuge for many of the rarer 
and more interesting British birds. 

H. H. Johnston. 


THE INTERNATIONAL UNION FOR CO¬ 
OPERATION IN SOLAR RESEARCH. 



work shall be submitted to the meeting, so that: 
members will have an opportunity of priyately dis¬ 
cussing the desirability of adopting the proposals 
before a final decision is taken towards the end of the 
week. 

The mornings of Tuesday and Wednesday, May 21 
and 22, will be spent in receiving the reports of the 
committees appointed at the Oxford meeting in 1905. 
It is understood that Prof. Perot is ready to submit 
his measurements of the wave-length of the red 
cadmium line, and that his results are in such good 
agreement with those previously obtained by Michel- 
son that the meeting probably will be able to adopt 
finally a primary standard of wave-length. Other 
reports deal with the observations of sun-spot spectra 
and the organisation of the systematic application of 
the spectroheliograph to solar work. A question of 
interest to which several members of the union have 
given considerable attention consists in fixing the 
best methods of measuring the areas of flocculi. 
This matter has been under consideration at some of 
the American observatories, as well as at the Solar 
Physics Observatory at South Kensington and at the 
University Observatory, Oxford, so that an interest¬ 
ing and fruit-bearing discussion may be expected. 
On Tuesday evening, Dr. Janssen, the president of the 
congress, will give a banquet to the members at the 
Hotel d’Orsay, in Paris, and on. Wednesday after¬ 
noon Prof. Julius will demonstrate in the physical 
laboratories of the Sorbonne some of his experiments 
on anomalous dispersion. Arrangements have, also 
been made to visit the Observatory of Paris in the 
same afternoon. 

It is hoped that the scientific work of the meeting 
will be concluded on Thursday, May 23, and an ex¬ 
cursion to the Chateau de Chantilly has been 
arranged, for the Frida}'. A formal business meeting 
on Saturday, May 25/ will bring the meeting to a 
close. 
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UNIVERSITY NEEDS AND THE DUTY OF 
THE STATE. 

T HE Chancellor and Vice-Chanc^M&r*of Oxford 
University have* just apjj^efted through the 
medium of the Pressgfor atyteZst 250,00^^10 enable 
our oldest.uni^rsity^tafdfleet the drarfnds that are 
made upofl irtay fiie'^ver-expanflini^'requirernents of 
modern mirnpyg. This appeal,Taming so soon after 
a similar? plea for/a jrfflidn and a half pounds, put 
forward recently fat ja% Duke of Devonshire on be¬ 
half of the Onmffsfty of Cambridge, again brings 
into prominence me general question of the place of 
the university in the modern State and the duty of a 
Government in relation to the financial needs of insti¬ 
tutions of higher learning. 

In both cases appeals are made to the generosity 
of the wealthy public, and there is no suggestion that 
any responsibility attaches to the Government for the 
comparative poverty of these universities, in which 
Englishmen profess to feel great pride. The Oxford 
Chancellor and Vice-Chancellor, indeed, say of. the 
needs of their university :—•“ In this country it is of 
no avail to look to the' State for the satisfaction of 
those requirements; and it is to private generosity 
that the appeal must in consequence be made.” It 
will be instructive to examine this attitude of mind 
towards one of the gravest questions confronting the 
nation at the beginning of the twentieth century, to 
analyse the appeals made in the light of recent ex¬ 
perience, and to compare the results obtained with 
the experiences of university authorities in other 
great countries of the world. 

In February last, in his letter to the public asking 
for a million and a half pounds for the University of 
Cambridge, the Duke of Devonshire reviewed the 
bequests, benefactions, and gifts received by the 
university since 1899, when the Cambridge University 
Association was formed at Devonshire House to pro¬ 
mote the re-endowment of Cambridge University. 
From the sums received from our- men of wealth the 
association was able to transfer to the university a 
total amount of 115.000!. In other words,. during 
the seven years in which private generosity was 
being trusted to provide adequate means for the 
multifarious demands of a- great university, an 
annual sum of about 16,430!. was- forthcoming. That 
is to say, if private generosity could be trusted to 
display itself equally lavishly throughout, so long a 
period, it would take more than ninety years to collect 
the million and a half pounds in which the University 
of Cambridge stands in pressing need to-day. 

Similar particulars of a precise kind are not forth¬ 
coming in the case of Oxford, but it is, fortunately, 
possible to form some idea of the demands which 
are to be made upon private generosity to meet.exist - 
ing needs as enumerated by persons in authority in 
the university. The present appeal is for 250,000!., 
and the letter signed by the Chancellor and Vice- 
Chancellor states two significant facts -in connection 
with it. First, the ordinary university accounts for 
1905 showed a balance of 5 1- 1 7 s - 6 fi., and. in 1906 
there was “ a further improvement, but the increased 
revenue is already allocated or pledged, and it is 
obvious that little more can be done in this way." 
Secondly, the constituent colleges contribute annually 
to university and academic purposes some 40,000!. 
An article was published in Nature on July 6, 1905 
(vol. lxxii. p. 231), in which a detailed account was 
given of the needs of Oxford University, drawn up 
by the professors and heads of departments,, and in 
the article an estimate was made of the capital out¬ 
lay and the annual income required to meet the needs 
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enumerated. The scheme outlined on that occasion 
was of a more ambitious character than the present, 
and involved an expenditure of more than half a million 
pounds; and for its effective execution an annual in¬ 
come of about 93,000/. was demanded. It seems 
clear, therefore, that in. order to establish the Univer¬ 
sity of Oxford on a scale' commensurate with 
modern requirements—supplementing its , existing 
departments and providing accommodation and equip¬ 
ment for the study of branches of knowledge of 
recent development—there must be found, in addition 
to a very substantial increase in thq capital outlay, a 
further 50,000Z. a year by way of income. 

If it is supposed that the response made by our 
men of wealth particularly interested in Oxford will 
be on something like the same scale as that with 
which the appeal of the Cambridge University Asso¬ 
ciation was met, it is not difficult to form a good 
working idea of the length of time which will be 
required to provide, from this source, sums of money 
enough to make it possible to place Oxford Univer¬ 
sity in a position to invite comparison with the great 
universities of other countries. 

The fact is, if we are to rely entirely upon private 
generosity to secure for this country the advantages 
of an adequate number of universities, planned, 
equipped, and financed on a scale liberal enough to 
meet modem needs, our chances of obtaining a 
supply of places of higher education comparable with 
that in Germany and the United States are small in¬ 
deed. The vital importance of higher education in the 
international competition for imperial and industrial 
supremacy is conceded by all competent judges; and 
yet our statesmen hesitate to decide that what is so 
much worth having is worth paying for. In this 
country we cannot depend upon private effort to put 
matters right. 

_ In his presidential address to the British Asso¬ 
ciation in 1903, Sir Norman Lockyer reminded us 
that our universities and other institutions of higher 
instruction are as much a line of national defence as 
our Army and our Navy. The national responsibility, 
so far as the efficiency both of Navy and Army is 
concerned, is fully recognised by all political parties, 
and there is little difficulty- in meeting the enormous 
financial demands which 'such efficiency in the ser¬ 
vices entails. As Sir Norman Lockyer pointed out, 
other countries are building universities even faster 
than they are building battleships; are, in fact, “ con¬ 
sidering brain-power first and sea-power afterwards.” 
It is a saddening reflection how long it takes British 
statesmen to appreciate facts which have long been 
fully grasped by other nations. To leave to private 
enterprise the provision of necessary funds for the en¬ 
dowment of universities and research is as foolish as it 
would be in these days to relegate to private 
patriotism the duty of finding the money for the 
equipment of a modern army and an up-to-date 
navy. 

What is the view of these matters taken in the 
United States? A recent publication 1 gives illumin¬ 
ating particulars as to the relative amounts provided 
in the United States for certain State universities, by 
the State on one hand and by private benefactions on 
the other. It is well to state here parenthetically that 
the bulletin deals only with State universities ;'there 
are, in addition, many other American universities— 
including Harvard, Yale, and others, the names of 
which are household words—which are not dealt with 
by the writer of the report. But the statistics provided 
supply ample information as to the share taken by 
the State in the encouragement of higher education 
in the United States. - Details are available concern- 

1 “ Bulletin of the Carneeie Foundation for the Advancement of Teach¬ 
ing.” No. i. (Published by the Foundation, March, JQ07.) 
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ing forty State universities, but it will be sufficient 
for the purposes of comparison to refer to a quarter 
of them only. The amounts stated are-approximate 
in every case. The University of South Carolina 
has received from Government support a total of 
511,000!. and nothing from private sources. The 
University of Indiana has received from the former 
source 500,000Z. and from the latter 20,000Z. Cor¬ 
responding numbers in the case of the other universi¬ 
ties selected are:—-University of Michigan, 1,281,000/. 
and 164,000/. respectively; University of Iowa, 
705,000Z. and n,oooZ.; University of Wisconsin, 
1,321,000/. and x8,oooZ; University of Illinois, 
1,290,000/. and 5000Z. ; University of Minnesota, 
1,072,000/. and 40,000/.; University of Nebraska, 
761,000/. and i4,oooZ.; University of Columbus (Ohio 
State), 976,000/. and 56,000/.; University of Texas, 
758,000Z. and 30,000/. respectively. 

Speaking generally, the reliance placed upon private 
benefactions for the provision of university education 
in the United States is small compared with what 
the Government is expected to do. Moreover, during 
the last decade there has been a steady increase in 
the amount received from the Government by 
American State Universities. The Western Univer¬ 
sities in the United States may be taken as an 
example. The total annual amount received from 
Government sources by these ten State universities 
during the last decade shows a substantial increase 
of about 600,000Z. The annual amount thus received 
by the University of Michigan has increased from 
45,oooZ. to 87,700/.; that by the University of Mis¬ 
souri from 25,500/. to 73,000/.; by the University of 
Iowa, from 20,300 1 , to 85,900/.; by the University of 
Wisconsin from 62,600/. to 159,300/.; by the Univer¬ 
sity of Kansas from 21,000Z. to 60,400/.; by the Uni¬ 
versity of California from 63,400/. to 135,600/.; by 
the University of Illinois from 28,900/. to 165,000/. ; 
by the University of Minnesota from 40,000/. to 
69,000/.; by the University of Nebraska from 14,000/. 
to 71,000Z.; and by the University of Colorado from 
17,300/. to 28,000Z. 

The semi-official bulletin from which the figures 
quoted have been taken leaves no doubt as to the 
results of American experience. To quote a remark 
which follows the figures we have cited, “ the State 
University which has attempted to combine the 
policy of public service with the policy of appeals for 
private support has fallen between the two.” 
Speaking of the eight institutions which represent 
the strong" State universities' of the Central W r est 
States, the bulletin remarks : these institutions 
“ have received somewhat less than five per cent, of 
their total support since their foundation from private 
sources, and this support has come in the main to a 
few institutions.” 

University authorities in the United States may 
well smile when they read the opinion of the Chan¬ 
cellor and the Vice-Chancellor of the University of 
Oxford :—“ In this country it is of no avail to look 
to the State ” for the satisfaction of University re¬ 
quirements. 

The same principle is conceded generously in 
Germany. An article, published in Nature on March 
12, J903 (vol. lxvii., p. 433), showed that the ordinary 
total income of all the German universities, exclud¬ 
ing Jena, was for the year 1891-2 about 039,000/., of 
which nearly 709,000Z. was derived from State funds. 

Surely the lesson of these facts is plain to the 
least reflective citizen. The future struggles for 
supremacv among the nations of the world will be 
contests between minds, and muscles will be at a 
discount. The nations which have sacrificed present 
luxury in order suitably to train their young men 
by attendance at modern universities will reap the 
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advantages of their forethought and prescience; and 
those countries which, content with ancient prestige 
and former prowess, have neglected their duty to 
higher learning and have left their universities to 
languish on the doles of patriotic benefactors will 
sink into subsidiary places, and their part for the 
future will be to serve the men of brains with whom 
they have had to contend on such unequal terms. 


SCIENCE AND THE EMPIRE. 

I T was a happy idea which resulted in the asso¬ 
ciation of the British Empire League and the 
British Science £uild to pay honour to the Colonial 
Prime Ministers during their visit to this country. 
The cooperation of men of science with statesmen 
whose specilrtwork is to, govern and develop the 
constituent parts of the Empire can result in nothing 
but increased "national efficiency, and the presence of 
Sir Wilfrid Laurier, Mr. Deakin, Sir Joseph Ward, 
Sir William Lyne, Mr. F. R. Moor, and Mr. T. Bent 
at the banquet held on May 2 is a gratifying sign that 
the need for applying the methods of science to affairs 
of State becomes year by year more fully recognised. 
The banquet provided the only opportunity the Prime 
Ministers have had of meeting men of science and 
others interested in the progress of knowledge and 
desirous of introducing the scientific spirit into the 
administration of Imperial affairs. 

Lord Derby occupied the chair at the banquet, and 
about 260 guests were present, including many men 
of science and distinguished representatives of the 
Imperial service and administration, and of law, 
art, and other departments of intellectual activity. 
Mr. Haldane, who was to have represented the united 
interests of the British Empire League and the 
British Science Guild, was, unfortunately, unable 
to be present; and his place was taken by the 
Vice-Chancellor of the University of Oxford, Mr. 
T. H. W 7 arren, who, in supporting the toast of “ Our 
Guests,” proposed by Lord Derby, referred to the re¬ 
lation of universities to the Empire and national pro¬ 
gress as follows :— 

Why do the universities and the educational interests 
wish to add their greeting to those which have been 
pressed, I am afraid, in overwhelming and almost surfeit¬ 
ing measure, on thos^disthigyished men. who have crossed 
the ocean to visit u/r? t assure them that no welcome 
can be more warntwbut tnsS/ik notaenough. I think it is 
because we feel thatAo tire in^tinctivfe and intuitive welcome 
which has manifested itself so spontaneously from every 
portion of English society we have some little to add. 
We feel that learning ’ and science have something 
to say to Empire. We feel that, more and more, nowadays 
scientific training and thorough study of history, of the 
science of history and of sociology, is necessary to the 
proper carrying out of every great enterprise, and that 
Empire is one of the greatest enterprises on which man, 
intrepid man, has advanced. The student of history sees, 
or thinks he sees, a development, an evolution in the 
political as in the animal kingdom. The family, the clan, 
the city, the kingdom, the Empire, as they unravel them¬ 
selves in the long series of sequences, need a correspond¬ 
ing advance in trained and educated intelligence. Now, 
we in our universities, and in the learned societies study 
these questions in the abstract. It is our duty and 
privilege in the insulated detachment, in the clear and 
calm life of academic tranquillity, to study these problems, 
and to try to find the solution of them ; to study economic 
problems apart from the bias and prejudices of party and 
of commercial interest, and to study science in that spirit 
of disinterested devotion which, after all, I think Sir 
Norman Lockyer will agree with me, in the long run has 
the promise of this world, and, in a sense, of the other— 
of the world alike of truth and the world of success. But 
universities have now, not only an abstract, but a personal 
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part to play. It is their privilege to bring together, and 
their duty "to bring together, the brightest minds, at the 
most impressionable age, of those who will be in the ’future 
the leaders, whether in thought or in action, of the Empire. 
The university has had in the past a great part in bring¬ 
ing our leading men together in their early days and giving 
them common sentiment and common loyalty and know¬ 
ledge of each other. May it not be so still more in the 
future on a wider scale and in a wider way ? I hope that 
the universities, and the learned societies, and the educa¬ 
tional establishments of this country feel, I believe 1 can 
say they do feel, that they have new and extended duties. 
Already Oxford and Cambridge, and the old universities 
of which I have spoken, realise that they are not only 
universities of a kingdom, but universities of an Empire. 
In future, no doubt, other universities of the Empire 
more and more will play their part—the universities of 
Montreal, of Melbourne, of Sydney, of New Zealand, .and 
of the Cape. They, too, will have, their traditions and 
their opportunities. There will be special opportunities of 
science and of learning, a special atmosphere and special 
surroundings in one place more than another, and I look 
forward to the time when students and professors will 
pass to and from one university to another. Meanwhile, 
let us make the beginnings, let us attack at once this 
great future which lies before us, let us take those steps 
which are now possible and promising. Let us use every 
opportunity of getting to know and to understand each 
other, and then I think that this great gathering of 1907 
will prove not less fruitful in the scientific, and in the 
learned, and in the academic, than it has proved and is 
proving in the political and social sphere. 

The toast was responded to by Sir Wilfrid Laurier, 
the Hon. Alfred Deakin, and Sir Joseph Ward. In 
the course of his remarks, Mr. Deakin said:— 

Of all the meetings which we have been able to attend 
this has perhaps the most distinctive character. Never 
before in my experience have we seen blended the two 
sections of an IJtfpire/J.eague of patriotism united to a 
body of scientist m&L whose immense abilities, whose 
sterling achievefo<?nt£.*^£ the pride of the last century 
and the promised mis, and who are content to descend 
from those exalted heights, in which they unravel the 
mysteries of the universe, to find themselves perplexed by 
the truisms of politics. And if, as has been suggested, this 
union be typical, surely it is most fortunate?, and certainly 
most necessary. If there is anything on this earth in 
human action which is casual and empirical, which is 
go-as-you-please and happy-go-lucky, it is the British 
Empire. Exactly how it came to be, precisely what it is, 
and what on earth it is going to be, no scientific prophet 
can tell. On the other hand, we have the men of science, 
calm and luminous, rigid and regular—I mean in their 
professional studies—aiming above all things at method, 
at principle, at organisation, the last three things we 
seem incapable of introducing into our Empire. . And yet, 
though imperceptible, though unchangeable, there are 
manifest forces of cohesion, which even the. finest instru¬ 
ments cannot measure, which keep this 'Empire as an 
Empire together. There are a series of rudimentary, of 
imperfect, of catch-as-catch-can organisations, by means 
of which, in some mysterious manner, this unwieldy, this 
gigantic and inexplicable combination, manages to survive. 
Surely we shall yet be found willing to sit at the feet of 
our scientific teachers and to endeavour, at all events at 
the outset, to acquire that knowledge in scientific manner, 
and by scientific methods, which shall enable us to 
appreciate, in the first place, the vast, the incalculable 
natural resources which are at present in our possession 
under the Flag—the means of utilising these instruments 
of material power for the benefit of our race. That 
appears to me to be the task of Empire, the task of 
scientific conquest of its physical, and shall we not be 
bold and say, ultimately of its political problems? The 
Empire rests upon the individual citizen—the individual 
citizen that has great capacity for service, providing you 
permit him to have access to these means of knowledge, 
to that stored-up wisdom of the ages, to these lessons and 
teachings which science can place in ouf hands. By these 
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